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(54) OPTICAL HEAD DEVICE AND LENS 

(57) Abstract: 

PURPOSE: To execute good reproduction with plural 
information recording media varying in specifications in 
spite of the constitution small in size and low in cost 
by providing an objective lens having functions to form 
a condensed light spot on the recording sur^ces of 
optical memories varying in specifications. 

CONSTITUTION: The laser beam emitted from a laser 
614 transmits a collimator lens 618 and is introduced to 
a beam splitter 616. The laser beam reflected by this 
beam splitter 616 is condensed by an objective lens 600 
and the mlcrospots are formed on the signal recording 
surfaces 620a, 622a of the optical disks 620, 622 having 
different disk thicknesses. The signal recording 
surfaces are formed on a transparent substrate. The 
light beams reflected by the optical disks 620, 622 
propagate backward In the same optical paths. Namely, 
the reflected light beams are made incident via the 
objective lens 600 and a converging lens 626 on a 
holographic element(HOE) 624, by which the light beams 
are diffiracted. These light beams are detected by the 
photodetector 628. 
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(54) mmo^wi i^^y }^mm^^TSu>x 

(57) [^^tl] 

[mm (6 14) t. ^m.:/)^ht^!^m^titi^}^- 

X (6 0 0) IS^r^7ii^^cDSM^^*:1tm^ (6 2 
8) --<^^tV^Tm^:^^a:l^'r6 J: 9lC^ti*b/c3fe^--';/ 

KS^g^cioV^T. n^^^y:^ (6 0 0) \X—^<Dmt^W- 
^(r>m^ihW^(r>%'f^ (6 2 0. 6 2 2) cois^ 

fil(6 20a. 622a) \cm%:=^^^y V^mf^^^:i 
b\Zl[m<Dmt^^mm(OU>XW\ (6 0 2. 6 0 4) 
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•rsmtg^^i-'S^^U'vXT-ifos i: ^^m^-rsff 

vXM?F^ibcr-;fe5r <b^i}#m^"r5lf^3Sl . 2. 3. 
2. 3. 4. 6 0l>-ft^^^l^t-fafc(^3t#--5/ Ki^ 

1. 2. 4. 5, 6, 7(7)l>fixA^l Jlt;ilE^CO^^^ 

ifi^jtis 9 ] tuis>pj-ii^ i/>^x^ii^(7)^jgctc^sii-r 5 
^^mt-r^m^^i . 2. 3. 4. 5. 7. 8«o 



(2) #^^7-3 0 2 4 3 7 

2 

3. 4. 5. 6. 7. 8. 9(DV^•fi^;^(^13I^C|^«cD31e: 

im^mi 1] 5fe;55AW^ix5mi<^®^> 5t^ttltt 

•r5®2CQfWii:^^{iL. mn^Ml(Dmtmm^2(Di^ 

>'Xri^^cf^>^l^R:bc^c^Wl|$tbrv^-5 r t ^wmt-r^ ^ 
>^x. 

[ff^^i 2] f^^L^R^^lc5>#J^;h.fcHfj|Su:/X®(7) 
70 11 {;i|aSccou>-x, 

tff^^il 3] [Wl.L^R:t^{c5^#l^ti.;^cmjBBi/vXcSfl 

1 icfseoi/v-x^ 

mim. \ 4] l^>L^Rit^ic5>fiJ^ti.fcRulSL/>'X®H 
Kcoi/^^X, 

20 [If 1 6 ] MiE5>#J»:tt 3 J^±-cfe 5 ^ 
ir-r^fftJitJli 1 t::fa«tcoi/>-Xe 

[0 0 0 1] 

[0002] 

30 LT3feT'-< X ^ {z.tdm^fix\^^^mn^w^ 

-r^^mn. cd (^^//^^ f^v^^) . ld (u— 

[0 0 0 3] pT'^^fe^-f iB^^r 

\mr-mm^h.^miiLX^^\^'y h(Di^^^n. 

[0 0 0 4] y^^(Dmm^,m'X. Kt;i 

[0 0 0 5] ^(D^^^y V(om±. ^m^^\^—^(r>m. 

50 ^:ti^u:/X(7)^niS( NA: Numerical Apertur 
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3 

e) (cJ:oT^^«9. 
[0 0 0 6] Z(Dtiisb. /h^/.f>^^iy h^ffiV^T. J; <9 

[0 0 0 7] 'i^^(Dit^^ y K^Mtl. 1/ >'X^ 1 

(0 0 0 81 'r^^^::>^> ;^?^;Sfflc7)^^^---/ Kd^ NA 

[0 0 0 9] /^ib\ :^^s^y hcOgLtxti. ^ com 

[0 0 10] (D^T'-i'^^^TfooTt^. IS^ 

[00 11] ^fc. s*gJi:^tD^7:tSx^^^^fffc?'ce 
^ ::^^(Dmm^m^^tznn±ir^zti)*^^^^<^j:<>x 
[0 0 1 21 mj^t {^x{±r'>(:^i^mm(Dj^^i)^h^. 

SM^^ff^fifeL. ^(D K^::{^SI^^JFMb7t^^it^W-r 
[0 0 131 ^(DXo^.z,ttm. m^(Dmt^:^m»mm(o 
(omm:xn±x^^xo^^i-^t^'om^:^*^^\:-^o ^ 



(3) if#^^7- 3 0 2 4 3 7 

xztib^mwt^\^^^W:k.^t\^^o:^&i)^thtix\^^ 

ho 

[0 0 14] :L(D:tmitmmx^hi)^. Wk(o%^^y 
m^hmmi^m.wm'M.^h'iL^mt*^-h^(DX\ um-n^ 

10 [0 0 1 51 ±a!L.fcJ: 9lCNA^^#<i-5 

uvXcoiCi^co^^;i^NA(D3^(:ilt^'JLT;k:^ < 

5. 12 1. 3 7 s^mmmi,^um^tix\^^hXo{c^ 
\^>x<D^*L^n^^mm\^x. h^—ry^cDi^iyx^m 

itS^LTl 0-2 0%^h^<tJ:h^ttm^^t\^X\^^ 
20 ho 

[0 0 16] u—^%^^Mti-hm^\ait^ 1/ 

iyyC<D—U^W,ofzl1rXfji<. \^:yX(D—U(OWJf-^^ 

[0 0 17] LTi^L. hlSl£«T*ti, i®S5SC$t^^i£i^^<b 

50 [ 0 0 1 8 1 J: 5 {c. K3^&1. ^ 

it^u^X^l-ocO^^W-r^ltJ^JcT-feofcifci^. IS^^^ 

f^m^.t^^^fzo 

[0 0 19] f^^. ^^^f\.<DW^'^\^M\Z.im:^\.fz% 

w^(D^m\-^y7:^'^\^fzm-m(r>%^^y K^m^fiiffi* 

^0 tcLitm-^tcH. 
[0 0 2 0] 

50 [00 2 1 ] 



-3- 




5 

[0 0 2 2] ;*:^B>^(7)3t^->-^/ K^@^-i5V^T. ^l^u- 
[0 0 2 31 :^^m(D^^^y KS^®{C:}oV>r. yHf^l^ 

[0 0 2 4] ^^m<D^^--^y Vmmi^i^^^X. M^l^ 
[0 0 2 5] K^gt;ljtDV^r. {\-M<D 

[0 0 2 6] :^mm(D^^-^y K$IS(-:fcVNT. ^#11^ 

xn. y >'^r?f^4^t^c^^ILfc1g|^<^)^^^D^*el5^c4b-v^ 

[0 0 2 7] :^mm(0^^-^^y KS^^tCjoVNT. 

[0 0 2 8] :^mm(D^m^y y^^w^^^^r. Mmi^ 
:/X^1S|gccD®«ci;i5>S'li-6i;i^Lr. itm(omti:^m 

[0 0 2 9] -^^m(o%^^y K$^M^-^b^v^T. 

[0 0 3 0] :*:^P>^^cJ:^u>-X^13t/^^^AM^i^6^1 
*^mit"r'6lS2coriii:^:i.<iiL. mi<OW\h 




(4) 4#^q£7-3 0 2 4 3 7 

(J 

[0 0 3 1 ] ;$:^P^^7)U>'Xlcjo^/^T. P^C^R^btt^ii^l^I 
[00 3 2] ^^m(DUl^X{Zilfo\^^X. i5]iL^R*tt;i5>WI 

i^V-XriiH^^t^^r^P^^^-r^ ^ ^^t^^-^ 

/l^T^^ :/i/^7t{i-f Vv^zniJ'i/H l^lZX^Mfi^ 

10 ^rx.xy^^h^t^W^t-r^o *:^^(D^'^^X^c:}oV^ 
T. 5^f'j^(i3i^Jir'fe^::i:^#8S:^i-6o 

[0 0 3 3] 

uiyxt. um^t^^<DKm^^%^\^^^^tm\'^x 

HM^*'r6>fi-4%i/^/XTfc6^i-6w<^{:i^ /hM. 
[0 0 3 4] 

immm] yiT> mm^^m\^x:^^m\z,x^^^'-^y 

K$^g^->ffiv^^^^6^^l^^^X(7)mB^(5jclTfc6o 
:bctcm^coi-'>^Xr^tc5>ll'l$n. ^i->'X?ii;6^^/^57t 

^^^^^-r^i ^^-^^^ttTv^5o f^i (a) 
^.myd^^i./c>cti^u>'X(7)^f^f^^^u. mm (b) 

-f) mijc7)rii:i^[^'ll^R4^t-2o(7)U^/XfWi 6 0 2. 6 0 4 
^C^|l^l^;h.TV^6o P^^lijcou^/Xtiie 0 2 {iR?f^*^-c;fe 

6o fiilt^nii ("f^ 6 0 6 tliS^oa^LZ-c 

uvXfiir'fo'5. u:/X?gi6 0 2tlu^/Xmi6 0 4 J: D 

t:>^^RlJtCd}3a:JLT:fcl9 . U>^Xffi6 0 2. 6 0 4 tt^T^ct 
j5^^^|iP.g|^;ti-So F^miJcDUvXrfie 0 2C0^..^.f^6 
0 8 (l^jRiJC) u vXrfi 6 0 4 co^..'^.rfi 6 1 0 4: ^9 

40 m'^^2<>(Du:y:^^m'L^V^mz,m.^^t>^tfzU>^><t 

m^x^^o 

[0 0 3 5] r"^ :^^iMo:>W\6 0 eu^mi^t b 

-Lrt»J:v\ 1 (D>Pf4^uvX6 0 0 ^fflv>5B#t:J:. 3t 
T^^f ;^^(Ojt^lS^rii<£rill.^.r§i6 0 8. ^/cH6l0(D 

rSi:dS#,/^.iSf6 1 0Wi®-r6J:^tc^^L/t^^f:t. 

:/x^6 0 4 ^mi^\^tz9t(D^^mMm 6 i ot-^^ 

L. U^Xifi6 0 2^iiiiLfc7l6f:t^w'^.n^6 1 0^ DiS 

50 <xMM\^. Mj^me I oxmm^o i^tzt^ox. u 
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(5) 

7 

[0 0 3 6] m2\iim\cov'i^xe 0 o^^m^^^^^t 

6 1 At^^d^m^rit:.U-^%\±:=i ]) i 

S^miMi\^X}f^—M.^-f]J^yi^ei6\zm:^^ti^o 

Q2Q^ 6 2 2CDft^l2^i5i 6 2 0 a . 6 2 

[0 0 3 7] ^tT^'-i' ;^.^6 2 0. 6 2 2-T?R#+^ixfc3fe 20 

4^U>'X6 0 0. l|X:^U>^X6 2 6 ^^Lr^7l6^T-T* 
y^^r -/^^^ (HOE) 6 2 4tcAJt^tl 
6o ;i^n ^^:7^ >y <:7^T-6 2 4T^[HI^^r^S:ttT3fet*— 
[0 0 3 8] 5fe«^£ti^6 2 8 (Dm;^{t-^{:J:. ifipi^^^^ 

nm^t^hfji^m^^mm^^ 3 oicx:;'^^;rt5o ft-^ 

M^[HlSS 6 3 0 6 2 8 (7:)m;^{t-^tcM^ f7)?|| 

i^-f) ^:^^LT:7;i--:^v^^/^=r^/^6 3 2. Vyy^ 
^/^n^/we 3 4tc:W^>&$;h.6o rttibC0=3^yV6 3 

2. 6 3 4 t^J: <9>^4^1-'>^X6 0 0 ^il]/^)^L. 3tx ^ ;^ 

-f) tC^i^^tL^o 

[0 0 3 9] [^stc^-TJ: 7i^o^^^:7^ y^^T- 
6 2 4{1. b^:y^:^r^.lr[^— .:^f^(7D^l$5>ll'1^6 2 3 
c tCjloT 2oc7)«gSc6 2 5 a . 6 2 5 b ^:^tT -/O 

V^6o Z.nh(OmMi^ 2 5a. 6 2 5 b t;iiDl/^rH. 

TV^-So ^^6 2 5 a. 6 2 5 h(D^}X^^(Dm 

*r*;6^3t<^m^6 2 8£DS7trfi KT-^gf ^^xS J: 
«i*e6 2 5 a tWSLQ 25b t T'^it^fi^^^^^^Fe^RS^^ 

6 3 0 a t±7fe<^tB^ 6 2 8 c^S^fefii 629ai:629b 



^mW-l-Z 0 2 4 3 7 

<J 

6 3 0 b 6 2 8 Og^trSi 629ci:629d 

:i o fc^^c tC^>t-r 5 o 
[0 0 4 0] r^T. 3t»ffil§6 2 8(DS^®6 2 9 
a. 629b. 629c. 6 2 9 d (il^tL-^'n^l^^-r^ 
l^m^a#^6 2 9A. 629B. 629C. 629irL 

[004 1] 

Sf = (629A-629B) + (629C-629 

D) 

St = (629A+629 B) - (629C+629 
D) 

Si = (629A+629B+629C+629D) 
m2(D%^-^y K^gt-i^V^T. 5t<^tfcll:^6 2 8 tliiS:^ 
UVX6 2 6C0j^,.'^.?gl(Clfig^:}xrv^S. ^<Dti^. =f 
6 2 OiOlHIi • ^^B#r^t.. x-y;^^ 6 2 2<Z)tS 
^•lf^0#T'^. >Et4^U>'X6 0 0 ^^L;rci^M7tfl¥^ 

o:rc:^'g'{±. 3fe<*ffl^6 2 8CDli«c6 29a~629d 

;0^^HiT';fc5(7)T\ ^—(D)^^^X2^(Dy'^:^'7(Dm 

[0 0 4 2]-:^. V^-y^^y^m-^<D'^^\z.W^\^x 
y^ly-^mmB^-^^^^^Lhi^^Xt^o^X. :icOJ: 

[00 4 3] il^ hti-^S^]/^^'lT^fc5:6^ 
^?ii^LT. h-T^^;^^ (CD) f^^^lS-^f 

ifjS:Sj5^7 8 0 nm, NA;0^O. 4 5. W&L(OW^\'i- 
1. 2mmT-fo;5o tfeiUtf ^^EE^ L^T 15^-^5 

f^4^^3\^:7'''r ^ bfH. b'-f-'SS;6^6 8 0 nm. 
NA;i^0. 6. W^<r)W''^t^^ ^ 6 mm;6^%;t^ixTV^ 

:yXh(DWi(D^m <<Vmwm) t^y'^7^^t-^f^->X\> 
x^^m'0m\^<fs:^^b\'^%'^^y K^M^t5:fi-t-H 
tl\ xH';^^(^I^Mi^{4^v^M4%u>'X^D{iLg^^M-r^ 

[0 0 4 4] 15^4 (a) f:tii5^??S3t7''< ^ ^ ^TD-^J^tj^ 
i-J^tllPfls (b) tin hx>r ^^iJ' 

^ ^ ^ffiv^fc^^(D^il^u>'X6 0 0 (7):^..'^.gF.^ 

t2 (=1. 2mm) cO^P.^S^S7 2 0. ^tt^7 2 
4, ^^mi 2 2d^b?:t6o 
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9 

10 0 4 5] KWiJS.'it'f^ >^ ^ 7 0 0 \±^f\.^*tli3^mWi 
ii:^t2 (=0. emm) (D'^m^WLl O 1 . 7 0 2. 
SMS7 0 3. 7 0 4.^SI^7 0 5. 7 0 Qfi^^t^^b 
2 I^CDy"^ ^ ^ ^^^^ 7 0 7 ^^ LTi^^® 7 0 5. 

6o ^^/i 7 0 7 (ii^ 1 0 // mW-(Dmm\:.m(Dmmm}^ 

hf^^o mi^.^%'f^:^^ 7 0 0(D^^{^\iL^'7>'\:iy 

^<Dfz}b<D'K7 0 st^m\'^hf\.x^K) . ^(omm^z.^^ 

:y\f>^V-'ly7 0 9;6^^(t^nTV^^. 
[0 0 4 6] U^L^'^V^U— 1f^^:t~ K^O^btfcJlt^ 

U>X6 0 0^^^Lrx^;^>^(:lSP^S^S7 2 0. 7 0 
1. 7 2 0mt^hX^\^. R#tm7 2 2. 7 0 3. 7 0 
4±(;i«/K^b'-i.;^;}f:y h^LT*:^^tt6o 
[0 0 4 7] i^^r^^TfeT"^:^^ 7 0 0(1. 0. Gmm/i: 
c!r^/^3^^V^S^g7 0 l^oi:t/7 0 2 ^fflv>rv^5 r ^ 
1, 2mmii:cOStg^ffll>'5CD{«ltt:gJbT^r^t;i 

[0 0 4 8] — LT. 7 0 OtCiS 

mct^\tm(o^m^^kv.x^ ^rj;t{j:4/9^m*-^^ 

7 0 0 JiO h^5/i^ t"^/^^ 
0, 72/zm. t'ly h t:°'^^^0. 9 6 /i m t "T ^ <^ . 

3. 8 4{^. ^i^.:^^r-2 0%. -7 ^—-^y V^^X\ 

if)T4. 5Mb p s COU— h t ;^.f^CO'e. 2B#Fa1(D|?^ 

l:i.'i^^^^.^WS{±4 G/<'Y hr^^^o h^Lf'S. \{^(0 

^-^xm:^x^^z.h\z.f^^^ ^^tc. IPc|4tc::^LfcJ: 

[004 9]— ^ic. w:/Xc7)iE^tiNA<!:^ig;6^fc 
5« ;^>7/f:;65 0. 6mm<7>ii54^^S^T^^^i5'{C>l^)-L 



(6) i|#W¥7-3 0 2 4 3 7 

10 

1. 2mmCD{S???SCDtcMLrH. "f^^^ KCO h'— 

[0 0 50] :^mmm<DMmu>::^\itu:yxm(o^nm 
^miJu-t^xo^,z^m'r^Lxi,x\^\ p^5jiu'vxrwt 

^5o(D^^6 4 0 3 — 6 4 0 e (::|5].^Rit:^(c55>ll^lb 

fcu^-xe 4 o^^-To ::::r\ ^'L-t^^m^x^^^ 

10 @«D^«c6 40 a. 6 4 0 c. 6 4 0 e ^Dj^.,^^lSSV^3fe 
^H-;^^ 6 2 2(Dit-^|S^fWl6 2 2 a fCffiML. f^m# 
giO^^6 4 0 b. 6 4 0 d(Dj^..^.Jlif:VN5fe7^'i';^^ 6 

2 0 (o{t-^faii^fM 6 2 0 a(-ffiB-r5o i-?:^^:?'^. -Sifi: 

# g (7) U^XrSi 640a. 640c. 640e 
@<7)U>'Xrgi6 4 0 b . 6 4 0 d J: ^9^{RlJiC^a:iLTV^ 
6o ^"^^A/. -^^ic#e(Ol^>'Xffi6 4 0 

a. 6 4 0 c. 6 4 0 e t7:>^l,«^,;0WV^7tT^^ 6 2 0 
C0{t-^IS^fWl6 2 0 a tC{i®L. g (7) U >^XiWi 6 

4 0 b. 6 4 0 dco:^.^.;0^^iv^3tx'r 6 2 20{t-^ 
20 t^mme 2 2 ai;ifigi-^J:9«-13:ti-L-ct»ctv\ 
[0 0 5 1 ] >^^Mi§iccoips. ^m^ffl-r 6 * 

[0 0 5 2] hmm L/C J: 9 {C. mi 

30 

[0 0 5 3] 1^ 6 nm 5 tC^Lfc^ 1 ^^M(7)^?f^0tJt- 
^.5l/VX6 4 0^^V^/t3t^^-^:y K3^SC0— ^J^^-r 

i^q-e^^. htd.mmmx\±. mmmt^m^j:^ (1. 2 m 

m<^0. 6 mm) LTl/^fcT^i^. ;$:^IS^JT* 

^^M^t-r^o hiZ&LfcJ:3fC. U^/X6 4 0t:t2o 

(7:>:^..^.FA . FB OFA ) ^^-r^o ^^i^^T^fl)?^ 

TB (Di&^^^y" ^ 6 5 0 /?$TA (=TB ) cO 
i^^^ffix^;^^ 6 5 2:0M£ffi^tt5o <g:^Sx^:^^6 

fS^rWi 6 5 0 a f:ift.-^^ix6. ^ ^ 6 5 2 f:!: 

mJ^.mmF^ iicmm^ti. hmn^-mmm 

6 5 2 a^cm^^i^^, rii$r^m"t-52ta?)t;i. 

-f) T^^^y"^ :^i:7(Dmm^^ftCXy:i--:^y^:^\^izhT^ 
KjL. x^'^'^^ <^ u>^X^(7)fmSRg^^5^^:^^{-iJ::i: 
TWDA . WDB fBl-e^fbi-^ J: 9 t-^^orv>^, 
[0 0 5 4] (5(i7f±u>X6 4 o^m\^^t^yt^^y 

50 ^fiOteMftlSl^e^tb. U^^Xe 4 0;^)Sx-<;^^5^^^^^^- 
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u 

ft®)£§^;ei*^x^;^:^^i^^c:^i:TWDA , wdb r^x-mt-r 

[0 0 5 5] |P^8 l/>XcD||2llteM^ 

5 0(D!; Z/^/^itUVXmie 60a~660e tCfRl^il^R^^ 

V^5o CttJl, ^U>XfWi6 6 0 a-^-e 6 0 eT-^>J?^ 
?:f5^^w"^.g^^^^-r6 u>'X(7:>m'g^-tir;^)^^^<fS^<7)r'^ 

Oa. 6 6 0 c, 6 6 0 e flT^tt hldcf'L^^fi-'r^R^ 

hj;i;fe«9. {^i6:#e(oi^vXrgi6 6 0 b. eeodtiu 

^^XrBieeOa. 6 6 0 c. 6 6 0 e ^Mi^)l:i5^A/T'V^ 
-6. 'tf^f:^'^. |^8(7:>^j{±^ar6^{Cfi:3fi(7)fW]^L^U'>'X 
rWieeOa. 6 6 0 c, 6 6 O e;^)^b;'^^9. #l/VXpi 

"Tt^T-;^6(7:>T% ui^Xrii 6 6 0 b , eeod.^^'^^o 

[0 0 5 6] 5 OCO U>'XfWi 660a~660e 

ft^f±^|g:#iOU>'Xrm6 6 0 a . 6 6 0 c. 6 

6 0 e ^M\^i^fz.%t^^W^^'^^:l^'f ^^ 6 2 2 (Dia-^ 
fE^®6 2 2 a {cm:^L. g cO U>-Xffi 6 6 0 
b. 6 6 0 d ^iij©Lfc*75SJi:v^{g:?^igx^^^ 6 2 0 
com-^IS^®6 2 0 at;im*-r5J:3t-^*^e>tbTl^ 
6o t)^5A.. :i(Dm\^. •^m#SOU>X®6 6 0 
a, 6 6 0 c. 6 6 0 e ^iligiLyi*;6Wl'^t£^^££x^ 

6 2 0CO{t-^fBli!tr^6 2 0 a tCfti^L. {^^#@<D 
l/VXfii6 6 0 b. 6 6 0 d ^SilL/'7fe:^^ISv^^g^^^ 
X>f 6 2 2 f7)^t-§-|5^rWl 6 2 2 a til^iSf ^ J: ^ 

U:/XfWi6 6 0 a ~6 6 0 e c^i|iM. ft^^;^ 

[0 0 5 7] ZlwT'tt. 2tiC(7)x^ 6 2 0. 6 2 2 

2 OH. m:^\'f^>'^<^ hy^^ :^i^Xh^ . M^.&'f^ 
;^^ 6 2 2fi. ^J^(^lgl4 (a) {Z7!k'tf-(:^^Xh 

[0 0 5 8] c<7>J; 3>:^l/vX^fflv^/^:J^'^. f^^QtC;^ 
^UVXffie 60a^660e (75]Wiffl^M^r?lC^ff i"^ 

ol^flstcil^S:^^^^. 4. ;i:fc{±5o<DU>^XrWitc5^ 
[0 0 5 9] 5>fi||S^^^^<fRB^)li^PLTV^< 
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72 

>^X®(D3t^4#^*{m 1 {C7FLfc2o(Du:/Xffi6 0 
2. 6 0 4C7)Jt#+ii^ittifiLTV>< :i^tiPJ;5)^T*^6. ^ 

Xf±:*:5l€(^^a«gl^^t;itlHl:^*^-=F-<!r LTc^^ggt>ML. 

m^^(O^M:^*^mf:>tl^(DX\ ^m^^ ^ 4^ ^ < -t 

[0 0 6 0] ^^5A.. mi.^^^^^t\^xmf\-\^xM 
[0 0 6 1] :L(Diio-^j:m'L^^^(ommii. ii^> mm 

[0 0 6 2] hm(DWimx\±. f tRnm(ou>^ 

i:S*l-1RiJcoi^^Xrm^5ocoi^>'Xrfi6 
0 4 a~6 0 4 et:i5>f'lt-^i:. l/>'Xfii6 6 0 a. 6 
6 0 c. 6 6 O e ^ilil-r63^<^. l/>Xr^6 6 0 b. 

6 6 0 d^ili©'r'57t;6^T'-r;^^tc^fPii-'5i^>'Xmi-T? 

iyX(Dmj^t\^X\lL^ ^f\.\:-mhK^:it\iif^< . f ^ 

:/Xrfitc5>#lL. 'r-{:^^(OK^m(r>^'k^mMh\^x 
^Jiv^L. u>^XcDPiiSi^m^(^i/>Xriitc5^||i|LT>b 

[0 0 6 3] m^(r>miiM^(omf^^'f^7^^m'c{^ 

•^"^mx^^om^^^^^. 'm\o\^m-^i)^'^z.xv=7 

(fa^?r?it) 2tfcc7:)xV^^ 6 5 0. 

6 5 2 (Ofa^rfi6 5 0 a . 6 5 2 a tf — A;^ tJ? h ^ 
^0 m^^itSfci6{;i{t«)S§8I^WDA . WDB f^X^WL^ 

"f-C^^ 6 5 2t-i. y ^ v'^t^^^^^^^^^'f ^ ^ 
iJ' 6 5 0 J: t) t> u>'Xt;i35v>&a^t;iiaei-6j2:^^;d5$> 

5o l/VXfWi6 6 0 a. 6 6 0 c. 6 6 0 e ^iliii Lfc 
?t:;6^¥HijmiJJ;i*>^ig^rr|^5=*-Y:^<5' 6 5 2 (Dff-^-fa^f^ 6 
5 2afC^:^b. UVXf^6 6 0 b. 6 6 0 d ^iiig L 
fz.%t^m.< (Cfe^lg:?^^^^^^ 6 5 0(D\B^^m^^ 
5 0 a t;i«:^i-5o Lyt;i^oT. 7'^;^^;^i^tcM:^ix5 

50 '7zi~tj:^:^^\zhr^Wil.. r"^ tiyi^Xt(Di^ 
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m^mii^f^:^^\^\^^CX^Yyk . WDB fi[X*mt^ 

10 0 6 4] fPc|9flU>^X6 6 0^m\^^tz^^^y K$l 
>rcDfeSii|Si^$n. u>X6 6 0;i>^^YX>:7coS3^lc 

ifm^m^-y" ^ ^ ^^Jt^cxwDk . WDB r^i-e^^bi- 
[0 0 6 5] :^mm(D iy>:X{±^m^m^^j:i^mxw\ 

6o r^o.M^^ot>o^i. m.tf.m\^^htixi^^^mmi^ 
>x<Dmmtmcxh^. w^fsmh^t^hfji\^^(Dx\ 

[0 0 6 6] mi 2\it:^mM{Z.Xh^^^^y K^gO^ 
;^ 10 2 {c[^^^ixfc;=^ t^v KVi-^—:^ 10 3 {zM 

n^nx^^. mmn^mz\it.^\i':y v/i^^—^ i o s 

tc J: o r^^tciHlfeiE®) ^ :h.5o 

[0 0 6 7] xV:^^ 1 0 1 (DTmzn^mi^tz&m:^^ 

"STiftf^l 0 4:dSiag$tLrv>6o "SlSbf*: 1 0 4 (1. ^1 

^tf]{$i 0 5 tm2-^mi^i 0 6 t^^h^j:'r^xio^ . m 
iz.^m'^m\:^^^^fix\^^^o 

n^'t^^mm^^f^'r^W:^(0-f^-Y\ 0 5 a i:. 
yu— Ki 0 5 aTlFi5tc:pi^$tt6mibtC)=»^/^^'b':/ 

1 0 5 b ^^^bi^^^o :^/ci. Kl 0 5 a jo 

Jlt/^i-Y/l^^Kt^ V 10 5 bCr>^».(l>{c{lvt«9 WSrl 0 5c 

[0 0 6 9] ?t*9(4§l 0 5 ctctl. — iSS^Il2 "srilJ* 

1 0 6{:ifgl^L5i:lS:$nfc[Hl^l6 1 0 7;6s^/mrHl (i 

0 sti^coiHi^l* 1 0 1 (D'^^M^^x.xy^l^^^ 
(DmMmmt--^mhf^-^x\^^^. 

[0 0 7 0] >^U— Kl 0 5 a V\Z.\Xii^:y^t? V 
7 3 2 ^ KiELfcU^^Xe 0 0. 6 4 0, 6 6 0cD^/^-r 
iX/5)^7ii^^;:^6^i|^I^vX7 3 0 ^:*^I^Jt<bnTt^6o 
4^u>'X7 3 Q^mMiCOW^^^'^^^^^'^^'^'t^^ 
^iCtH^^nriN^o 0!l;tt^. P^P^ (NA) :dSo. 4 
5<t0. 6 ^^-r^ct e^i-lt^^tLTV^^c. ^4^I/>X 
730,i:i7'>>'^e7ai-r S73 2 cofl f^ttffiMii. II 

1 pr®jf*: 1 0 5 (0^gScofi.iL^:d5lHi^tt 1 0 7 
gc-refiZig^/^e^J: lHllS$*i 0 7^iiil't-5iS:^ 

\ 0 5JTt. M#|U>'X7 3 0 ^.;«7r>>:$r 

h 7 3 2 i:(Cj:oTlHl^ttl 0 7 tC^fUmic^^^ 



(8) 7-302437 
[0 0 7 1 ] =i^/U:^*t'^/l 0 5 bOjlfflt;ifi:7:*-— ;^ 

0 9(7)J^[a{:m. ¥fii6^i;i^S^^tifc*gff^4^(0 2ftco h 
^ :y:^V>/='-r/^2 0 0 a , 2 0 0 b -^tl^'ix^^ 

y^>'^=^^ 0 0 a ^ 2 0 0 h(DmmXh^^ 
2 nlilij* 10 6 htCt±. J: 9 .if lUSSW 1 0 7 tC>C^ LT 
^fi^?:cffig^^t;i. *:^^:&l 10 a. 110 bioJ:TJ^ 
JO 3 — ^11 la. 1 1 1 bTi^^/c^^^^SS^ 1 1 2 a . 

1 1 2 b;o^is:fj-etL. m'^m^<Dmm.^-^ ^y^ift-L^x 

Oa, 2 0 0 b ^^r&liaS^nr*3l9, :7:^— :^;:^=i^ 
/H 0 9io4:r)^ h ^ :y =^>^'=^-</^2 0 0 a . 2 0 0 b 

112a. 112b Hl^— ^it^?'.^ LT jo «9 . 

110a. 1 1 0 bco«^cof^#il^^=^-v y:/coJi:^ 

[0 0 7 2] >^>i-":!t7;^=i-</V'l 0 9 755iim^tl6^ ^ 
20 t>t-^MlHlS&l 1 2 a . I 1 2ht^hm^^^n^Zt 
tci ^} n-U^-^y^^jji^^^L. ^ 1 1 0 5 

1 0 KDm^Jii^ (iHl^l^i 0 7 0$4.-:^rSi) tiifpi^^' 

2 0 0 a. 2 0 0 b;6Siim^tu5<Jr <^ t>t^?^^lH]3^1 1 
2 a. ll2hf)^hmi^^§:n^ZtiCX^T=^-i^>y 
Mm^l'. f^l-^mi^l 0 SlUy"^:^^ 1 0 l(D^*r 
(IhIIeW 1 0 7 [Hi ) \C\^^^<:>X"^MZ]Bl^mW}^tl 

[0 0 7 3] =i^/lx7}^'b'>l 0 5 bCOj^SO 1 8 0' gf^ 
30 r^^LfcfiigT >^>^':='^/^2 0 0 a . 2 0 0 b K 
Clll. i^>^/^i:':6^^/^^ 2fe(D^I4^2 0 1 a . 20 1 

br^mnhtix\^^^o mi±i^2 0 I a ^ 2oibti. ^ 

#JU>'X7 30. :^^>'^ry:^^h732t9 0'' Mf^ 

Lfdigt^lH]^** 1 0 7 (;i^Lr^l^^/.^rj#J::M^$n 
rl^^o >?}-4^wvX7 3 0:6S7tg^F^t;i;fc6B^t-J:t. :m 

2 0 1a. 201b H-t> J: ^ ^''^^©8^ 112 
a. 1 1 2 b co^^^> y:/(:i>ctr^ia®^tb5o 
[0 0 7 4] ^2-^W}»i 0 6 timj3z£Lfci«J: 3 

t;i. lEitetfti 0 7^^Lr^i-sr®!jf*i 0 5 .tg^^Lr 

40 l/>6o ^2 pr®)i*:i 0 6 O^Sl^l^^tC^l. •^5J:^^'^2"r 

=1^/1-1 13 a. 1 1 3 bTi^^Df^-Jt^ixTV^^o ^ 
r/l-r^^yU 113a. 113b izn. 1 0 2 dlfSi 

^^tbf^^ v^r/U^filElS^l 1 4 a. 114b;i^^^# 

[0 0 7 5] T v^T/l-mfl^S^ 114a. 1 1 4 b fi. 

^<y^B—^ll5a. 115b^ir>'^ — 3 — ^11 
6 a. 1 1 6 b .ir. ^ASS^l 1 7 a . 117bi:;?)^b 
^>^r/l-=i-<>'H 1 3 a . 1 1 3 bfi-feVi? — 3 
50 —^11 6a. 1 1 6 b -Jr^^^^l 1 7 a . 117b 
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l^^o ^J:i^. 2o(D'7i>Tjum%^^l 1 4 a . 114 

b nm—m^^^tj: LTio . ^iKm^ 1 1 7 a . 117 

[0 0 7 6] ||2■S^lb^*:l 0 6 (DM:^{Z{1t2M4m(Om 
«9l*Sll9a. 1 1 9 bT^^^ttJbH. m^rfi^WS 
{zWm^iv^mmc2:^<DJf^ KU— /H 18 a. 11 
8 b;^|55|^^TgEg^i^rv^5o ^'cfitS. :;?f>i' Ku— /H 1 8 
a . 118b (D^mit--^—:^ 1 0 2{zm'^^tlX\^^ho 
||2^ijbf^l 0 6firixb;^f-r Ki/— 1 8 a , 11 

8 b^cf^.^oT^^^Jp^tg^c^^^tb-cv^6o 

[0 0 7 7] 7v^T/U=i>r/H 13 a. 113 b lO^ii^ 
^ri^tthiZ^yiyTJl-m^m^llAa. 114b:^^ 

-^mt^i 0 6ti7^>r 10 1 <Dm:^mz[^:^^^xmm 

[0 0 7 8] ^ iyr/\^m^\B\^ 114a. 114b (DU 

8a. 118b (Dm^:^i^\C'^^^mfj:^Mfc:i<ff^W]X^ 6 

xoic^ mn-rnii^n^i^^^^i 0 s a . losb^T" 

[0 0 7 9] r (D^®£03>fc^^ib^ J:mt-^^S^tCOV^ 
Xn^ !^m^6-8 3 7 8 8^ r^#lUVXiEilj$^gj 
tC|B«feO^(^^ffil^5r i:7!iST*^5o 1^1 Sn^mm^z. 

zLj^MmxTn-t) ^^Wi^xmrnmrnir^y'^ :<<7mmi 

—^i,z^y)m^^ti^yt'f^:^^ 1 OOTr^^Iij^cti. :t7 

ryiy^r^:iL^h 7 4 2 t±^Vtli^>y^6 0 0^ 64 
0. 6 6 0(7DV^-f;rl;^>;5^^/^^^4i^U:/X7 4 0S.t5^ 

[0 0 8 0] }i'y^Tyy'2 0a. y nT^ — :^ 7 4 ^ 

[0 0 8 1 1 ^-rV yiyS 0(Dmmmait^ 

Lx^n^titz2m^Mti.fzmwc(o (rr-eti2^ 

(D) ^l^n — ^6 2-;&5^Jt'bix. 6 
2---^3tx^;^^ 1 0O^^.-:^f^fCff^oT7k^:^^o^tT 
lciaiS^tbfc2;*:t^>:^^ Kv'-\':7 h 6 4. 6 4tcfe1^$ 
-tir^r^-e. ^"r^^^ 1 0(D^^^::^f^ (^SJA.:^r^) 

[0 0 8 2] I) ;y v?6 ocDPiiaij^tcn. ^ 

i;^r/U3>r/U6 6. 6 6 ;55St^^-tt ^HTib* 19 > 
i;jT/W3^/l.6 6. 6 6*1. ^K^lHlS^COf^^m>tT*fc5 
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/(5 

1^3 — iJ^aS. 6 8tCi^lKL/c*^S<l:^cfoTV^5o :i 
fc. (^3-^ 6 8. 6 8H. ^imz.^ifhtlti^^-^ 
7 0. 7 0 i:g^jgEL:rc^^<h/^oT:Joi9. ^3-^ 7 

0. 7 o(D\^imait'^y^'^y h 1 2-h^^f\.^f>j^^-^^ 

fz^mhf^-:>X^^ . y ^T^-:? 7 4iSr1?I^Urv> 

So 

[0 0 8 3 ] ^ v^T/i-=i^yV6 6 . 6 6 

y tyv?6 o>^ h^*;/=^r>'^«»::^r^lc:a«S^®)^-^^>^ 

[0 0 8 4] m \ 4\im \ Z<D\f^y^ry'y2 0 (OmjSL 
-SlHlfeyu— K8 2^X.xymm^ \ 4 1 1 tcj: 
2\ii^y'^ :^^mW\^mm^fih%y'^ (Ml 4\z 

Bfeie:iS:^tbttTv^5o ^2^^u-if <^)^ 9 ^^f^^!^ i 4 o 

3. n y V^UVXl 4 0 4:fcJ:t>*t*— A^^-T" 
20 V y^ 1 4 0 5 t^C^^^^yt^mmf&^tl. M^l-l^:^ 

1 4 0 8 tmtfxM^^M^ (HOE : Holographi c Opt 
ical Element) 1 4 0 9 *5 JiU^^fel^aj^ 1 4 1 0 iCct 

mmmf^^thx\^^^o 

[0 0 8 5] E^yu- K8 2n<}^-fj:< t i^m^ 

tmm\^fz^m.^i^mm^^ji\^. zcobMm^iMmi- 

>X7 40i:;^7^>':^'>a.^h742 tt^^^^A^^^t-^ 

i^6o ^^lUitsi 4 1 1 iHite:/u— K8 2(Dmm(D 
30 1 8 0° ^[^-rs&gtcia^^ixfc-^co^^^^a-^ 

1412a. 1 4 1 2 bioJ:T>'^3--:i:^ 1 4 1 2 a . 1 
4 12b (D[Hmmi>Ci&^^f\.fzm^ 14l3a, 141 
3 b <b. K8 2«D]^:^F 1413a. 1413 

b \<zM\^ L^seMlcia^ ^ tbfc h ^ 5/ ^ > ^ /H 
414a~1414f;:>^^/c^So 

[0 0 8 6] ill3t^^^^**ai^^orp1t;ill. tr'-i.;^ 

:/y:y^l405 i:>tt4^U^/X7 4 0 t(Dm<r)^^^m 

f^'t^fzi^(D^Mmi 4 0 6t*^nim:^tix\^^^. z(dx 
9>:^^^^^;l*5v^r. 3fe^!ii 4 o STi^^^tHMbrc^ti. =^ 

^0 ]} ^—"r^ 4 0 4XmfitMt^j:^ . t' — 

A>^>^y ty:^' 1 4 0 5*5J:r>*^tt^l 4 0 6 ^S^r>(t^ 
U^^X7 4 0r**ptLT. ©te-Zu— K8 2(0 HlFRtCiH 

mi^Kx^m't^^y'^^^(Dmmmmm K(;i^/ht:'- 
[0 0 8 7] ^7^><^^oia^f5iT*^*rL/c7fen. as^ 

o^!9 5tMl 4 0 3 7!>^ib=3 y ^-7^-<>^i/l-'>'Xl 4 0 

4. t' — jU^^-T^y 1 4 0 5. Stt^ 1 4 0 6. M^t^ 
U>-X7 4 0^ST5fe-r>f ^^J^^OlG^ffit^fplJ^^^AMTfe 
(Dm.^tmi'^. ^i^U'>'X7 4 OioJlO^SWIiEl 4 0 6 

JC> >£r^Tt:'— i»^>^y yi? 1 4 0 5 t*Stt LTl^tBmt-* 
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[0 0 8 8] m'bCOaocOft-^ — ;tr^^M{t 

RUitiL/c J: 5 tC^^^-^^Xl 408<!rHOE1409:fc 
^t>*7t^ai^l 4 1 OT'^^^ti^. ^ :^^t-t^(r> 
«3tl^>Xl 4 0 BT^Tfe^^tH^l 4 1 0 h{«I 

[0 0 8 91 m^^UVXl 4 0 8 4 1 0(7) 

ra^tciEM^nfcHOE 14 0 Qtcfi. ^f^:^^ 14 2 
0 a 1 4 2 0 b ho b ^ >^ 1^ i:*rfir(D5^Si|i^ 

Jbclcr^^RiJ{;if«* L7^c:?f^ibtT'$> ^ ^ ^ li. cD-.:(7 H1« 

4 1 0(Dm\^m \-.(Omfj:^{sLmi\^m^ir^X,0\:i^^\i' 
'^^^^/.^f^itrV^So HOE 1 4 0 9 h(7)Jf:n^^A 
^rcoj; ^/^^^^^?F^t^[::I5:^-r^<b. 7\^:^m^l 4 i 0 

4 1 0^2m(7)2 5>ll'l7fe^^^T-t:i^t9^^L. 
;h.(DlHlW3t ^ 2 5>#I^g:7t^T-T^Mll)>t^m-r ^ r <b (c: J: 

T^i3fe^^^±^^l 4 l OOtH;^IcOi^?P:6>^W^tCl^ttiT*# 

[0 0 9 0] ^^^m^i 4 1 0 ^mj^-r^ 2Mco2 5>f'i 
lEi?fti 5 0 1 t;iA:^$n. r rr*i«*^^Slgt;55ff^n5 

j>^t^m\^x\^^^Mm\E^-^^m^\ 5 0 2{ca;^^ 
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[00 9 1] ztih(Dy^-ij:^mmM-^-^XUhyy 

^>'i!fmmit-^\^'^^x. mnm^i4i i^<Dy:i-— 

;<7^=i^/H 4 1 6joJ:r5h7y=^r^^i/=i^/H 4 1 4 

a~i 4 1 4 cl::«n5m^:5^§'J^^ti5o 

mmi'fmxm^i'^mmtii.z^ij^-DX. ihi^xu-k8 2 

f^) tcaiJ»^ix> yt'r^y^^(Dhyy^ h{z^::^n^y h 

[0 0 9 2] ^tl^<D-iM(Dmf7^:i3XnW}m±. V^^(D 
^^-^y h'tm:^^^J:W;^^>z^\^^xnmcXh^. 

h-r. m—(Dy'^y^\z.^\.xummtn^mx. ^ti 
m^^'f)*^'^mf^%mn.y' ^ y^ mxh 

[0 0 9 3] 

tm^j:^mm(DmmB^mmmcM\^x. <}^fj:< th^tn- 
imi] ^mm^^x^i-'^y^cDmimmm^^'mm 

Hlo 

im4] m2(D^^--^y vmm^^m^'t^Mm^^y'^ 

40 [His] m\%Mm(Ouyy:(D^mm^^'tMo 

m6 \ P15^c^L;t^Jf^0^j^;l#.6u^X^fflv^/c3fe^^ 

[{pel 7] fP^5iC:^Lyt^?f^^JiC^'5 U>'X^fflV>fc3t^ 

[HIS] i^^m\zx.^ui^:^<r>y^2'mmm^7r-^wi^ 

Hlo 

[I119] ^2^ig^J{c#^l/>X(7)^'tt$r^i-lIo 
[f^cll 0] ^2^Jfe^iJtC>|3F.6U>X^fflVNfc*=^--:y K 

50 [15^11 1] m2'mMm\z.%^ui^x^m\^^fz%^^y k 
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imi 6] m^J:^^iS[(0'r^:^^{z:}sn^ h^^y^i^i^ 
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6 0 0---Jt4^l-'>X, 6 0 2. 6 0 4-UVXrii, 6 0 
8. 6 1 0--':^w'^.r^. 6 14---U— If, 6 1 8-"^])?^ 
— :^U'>'X, 6 1 6--'\^^—M.7y]) . 6 2 0. 6 2 
2--3tT'>r ^iJ^s 6 2 0 a. 6 2 2 a • -fS^iM. 62 6 
•••i|5i:^U>'X. 6 2 4--^n^^y ^ >y^igT-. 6 28 
•••3fe<ta:J^. 6 3 0"'1t-^^S[H]K. 6 3 2-y::i~:^7 
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